A 25-week-old neonate was noted to have unilateral corneal edema and buphthalmos at birth following a forceps assisted delivery. Ten days later, examination of the neonate under anesthesia showed a central corneal perforation with a possible retinal detachment. By this time the neonate's affected eye was deemed unsalvageable, and therefore an enucleation was performed with insertion of an ocular implant. Subsequent histopathology of the enucleated eye revealed a grossly malformed anterior segment and findings usually associated with congenital glaucoma. This is the first reported case in the literature of a neonatal corneal perforation in the context of instrument-assisted delivery. This case highlights the need to actively investigate the aetiology of cloudy corneas in neonates. Early exploration and surgical intervention may be necessary especially if congenital glaucoma is suspected to be the underlying aeitlogy.
Case Report
A 25 weeks old preterm baby (46XY, weight 1032 grams, Apgar score at birth of 4 at 1 min and 6 at 5 mins) was delivered by forceps-assisted instrumentation. At (35 weeks + 4 days) he was referred to the ophthalmologist for review of right-sided unilateral bupthalmos and diffusely hazy cornea. The cornea in the contralateral eye was clear with a normal appearing iris and anterior chamber. The intraocular pressures were 22 mmhg in right eye and 15 mmhg in left eye (Figure 1) . The right retina could not be visualized due to the hazy cornea. In the left eye the retina showed immature retinal vascularisation in keeping with the degree of prematurity of the neonate.
Ten days post delivery, the right corneal haze increased and showed a central area of perforation. An ultrasound B-scan performed at that time indicated a funnel-shaped retinal detachment in the right eye. An exploration under anesthesia was subsequently performed and revealed a central corneal perforation with a disorganized anterior segment and loss of the native intraocular lens. A decision to enucleate the right eye was made and a bioceramic implant (ocular prosthesis) was fitted 8 weeks later with excellent cosmesis.
The left eye continues to develop normally. Histopathology of the enucleated eye indicated a corneal perforation with subsequent fibrovascular scarring as well as structural malformation of the outflow drainage channel and features associated with primary congenital glaucoma (Figure 2, Figure 3 ).
Discussion
Neonatal corneal perforation is a rare occurrence [1] . Instrumentation-assisted deliveries have been reported to cause minor ocular trauma including peri-orbital bruising, subconjunctival hemorrhage, corneal abrasions and tears in Descemet's membrane. Whilst the occurrence of a corneal or globe perforation in the setting of birth related traumatic delivery is plausible, there are no reported cases in the literature.
In most cases ocular trauma during delivery may initially present with a hazy cornea which improves over weeks. Failure to improve should raise the suspicion of other possible causes ( Table 1) .
Birth trauma was initially entertained as the most likely explanation for corneal perforation in this neonate because of the clinical features of the neonate at birth which included extensive facial bruising and intra-parenchymal hemorrhages. However it must be kept in mind that these are often expected features of any instrument-assisted delivery and do not indicate severe birthing trauma sufficient to cause corneal perforation [2] .
Other aspects of this case which also make birth trauma a less likely explanation for this neonate's corneal perforation was the presence of unilateral bupthalmos, persisting corneal edema and an elevated intraocular pressure. These findings are more in keeping with a diagnosis of primary or secondary congenital glaucoma [3] .
Primary congenital glaucoma is due to abnormal development of the ocular outflow drainage system-the trabecular meshwork. It is most commonly bilateral in 75% of cases and occurs in approximately 0.05% of children often diagnosed during their first year of life. Secondary glaucomas can occur due a variety of other ocular and systemic causes ( Table 2) .
With the benefit of hindsight, early referral of this neonate's corneal haze and an exploration of the right eye under anesthesia soon after delivery may have assisted with this diagnosis. Typical findings in congenital glaucoma include: a corneal diameter in a neonate greater than 9.5 mm, breaks in Decemet's membrane-Haab's straie, intraocular pressure above 21 mmgh and visible cupping of optic nerve. In addition, findings in the anterior segment such as total or partial loss of the iris (aniridia) or abnormal adhesion of the iris or lens in part to the cornea (Peter's anomaly) can also co-exist leading to secondary congenital glaucoma. Some of these findings were present in the histopathological specimen of this enucleated eye, suggesting that this eye was likely to have had a degree of anterior segment malformation in-utero [4] [5] .
This case was further complicated by a suspect retinal detachment. Whether this was infact a true detachment or remnants of peristant hyaloid vasculature in a premature neonate is difficult to conclude on ultrasound alone. In general posterior segment persistent hyaloid vasculature arises from the disc and extends to the posterior lens capsule and may be associated with retinal detachment [6] . Surgical intervention to excise membranes has been attempted in some cases although runs the risk of multiple re-operations. In general these cases are conservatively managed [7] .
The histopathology from the enucleated eye in this case has proven to be the key to the likely etiology of this unusual presentation. It has been postulated that structurally malformed eyes are more prone to trauma at birth. [8] .
A proposed sequence of events in this case may have been that a rise in intraocular pressure due to a congenitally malformed anterior eye segment, gradually progressed in utero, resulting in diffuse corneal decompensation 
Conclusion
Instrument-assisted delivery causing corneal perforation is a rare occurrence. Any presentation of suspected corneal injury following instrument-assisted delivery should improve shortly after birth and persisting signs should raise the suspicion of another cause. Worsening corneal edema and bupthalmos is suspicious for congenital glaucoma and requires prompt exploration under anesthesia. Early surgical intervention for control of elevated intraocular pressure may improve the likelihood for visual recovery and preservation of the eye.
